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Introduction

The breast cancer training program at the University of Texas MD Anderson Cancer Center is a
multidisciplinary research program comprising students and faculty from 20 different
departments. The ultimate goal of this training program is to provide support to aid the
development of exceptional scientist in the field of breast cancer research. The predoctoral and
postdoctoral trainees for the US Army/DOD training grant are chosen from the laboratories of all
faculty involved in the entire Breast Cancer Research Program at MDACC which includes over
70 faculty members and 20 departments. The scope of the research conducted by the trainees
includes a variety of topics related to breast cancer research. Some trainees are conducting
research aimed at developing novel therapeutic approaches for breast cancer through regulation of
oncogenes and tumor suppressor genes and control of signal transduction, apoptosis and DNA
repair. Others are using animals to understand the biology of breast cancer and to develop
models for pre-clinical therapeutic and preventive studies. Still others are studying molecular
diagnostic/prognostic factors for breast cancer and developing novel preventive strategies for this
disease. The trainees are involved in many departmental and interdepartmental events including
journal clubs, group meetings, retreats, and seminars. These activities outside of the laboratory
provide opportunities for the trainees to gain a truly multi-disciplinary perspective on their own
research projects by communicating and collaborating with researchers from each department at
MDACC involved in breast cancer research. The breast cancer training program at MDACC is
well on its way to producing top-notch investigators who will continue to probe the problems of
breast cancer well into the future.




Body

Support from the US Army/DOD to develop the Breast Cancer Training Program at the
University of Texas MD Anderson Cancer Center (UT-MDACC) has led to a successful year in
research for several predoctoral and postdoctoral fellows. The Breast Cancer Training Program at
UT-MDACC was developed to provide support for exceptional young scientist training in
laboratories that are part of the Breast Cancer Research Program (BCRP) at UT-MDACC. The
program provides comprehensive interdisciplinary research training to each fellow. The program
faculty is comprised of members who cover the full spectrum of breast cancer research, including
investigators involved in basic, translation, clinical and population-based studies related to breast
cancer. The strength of the training programs at MDACC stem from the strong interactions that
take place between basic science researchers and clinicians in the existing environment, which
allows for quick transfer of scientific discoveries from the laboratory to the clinic. Predoctoral
and postdoctoral trainees at MDACC benefit from this unique environment and are able to gain
unparalleled experience in multidisciplinary studies. The ultimate goal of this training program is
to train predoctoral and postdoctoral fellows to become highly qualified breast cancer researchers
who will develop programs of excellence in breast cancer research.

The training program was instigated after approval of the US Army/DOD training grant
awarded to UT-MDACC. This program consists of over 70 faculty members from more than 20
departments at MDACC involved in breast cancer research. The program developed a
nomination process that involved the participation of each faculty member in nominating
individuals to serve on the US Army Breast Cancer Training Grant Steering Committee.
Following the nomination process each BCRP faculty member voted for his or her choices for
members to serve on the steering committee. This committee was formed to serve in the selection
of US Army Training Grant recipients, the mentoring of the selected fellows, and the monitoring
of each fellow’s research progress. This process resulted in the election of the following six
faculty members to serve on the committee:

Mien-Chie Hung, Ph.D., Professor &Chairman, PI of US Army/DOD Training Grant,
Dept. of Molecular and Cellular Oncology

Melissa Bondy, Ph.D., Associate Professor, Dept. of Epidemiology

Gabriel Hortobagyi. M.D., Professor & Chairman, Dept. of Breast Medical Oncology
Rakesh Kumar, Ph.D., Professor, Dept. of Molecular and Cellular Oncology

Janet Price, Ph.D., Associate Professor, Dept. of Cancer Biology

Di-Hua Yu, M.D., Ph.D., Associate Professor, Dept. of Surgical Oncology — Research

The steering committee commenced its activities by accepting proposals for the US
Army/DOD Breast Cancer Training Program Fellowships. The committee received 18
applications from predoctoral and postdoctoral trainees involved in breast cancer research at
MDACC (see appendix 2.0). The general notion from each member of the steering committee
was that the applicant pool consisted of highly qualified candidates and many excellent proposals.
Eventually, after careful review, eight individuals were selected to join the US Army/DOD Breast
Cancer Training Program. The awardees include four predoctoral trainees and two postdoctoral
trainees who are supported by funds from the US Army/DOD Training Grant. Due to their
exceptional qualifications, the US Army Training Grant Steering Committee awarded an
additional two postdoctoral trainees fellowships, and although designated as US Army/DOD




Training Grant Fellows, these individuals are funded by MDACC BRCP funds. The top-
notch applicant pool truly impressed the steering committee. Their overall consensus is that the
US Army/DOD Training Grants in combination with the Breast Cancer Research Program will
not only provide each fellow with an excellent orientation to the various aspects of breast cancer
research, but will also serve as a strong boaster in their careers.

In addition to the regular monthly journal clubs and seminars organized by BCRP, and
the Women’s Cancer Research Group, respectively, the trainees also attend weekly lab meetings
and seminars in their own individual departments. Furthermore, approximately ten months after
receiving funding for training from US Army/DOD, the BCRP held the BCRP Retreat - 2000 at
the Four Seasons Hotel in Houston, TX (see Appendix 1.0). This retreat served as a forum for the
US Army/DOD Breast Cancer Training Grant fellows to discuss and collaborate with BCRP
faculty and other trainees in the various areas of breast cancer research. Each US Army/DOD
Training Grant fellow was required to give a ten-minute presentation outlining their research
accomplishments and future goals. The talks were followed by open and helpful discussions
among the trainees and faculty. In attendance were members of the Breast Cancer Research
Program-— including each fellow, the steering committee and other BCRP faculty members. See
attachment for an agenda outlining the BCRP Retreat — 2000 schedule of events.

The over all feeling among members of the steering committee and other BCRP faculty
members was that it was rewarding and exciting to hear all eight US Army/DOD Training Grant
fellows give excellent and impressive presentations. Each faculty member agreed that the
trainees were making notable progress with their projects as well as in developing critical
thinking skills.

In addition to the oral presentations, each trainee was asked to submit a description of
their research accomplishments. The achievements of this group of trainees is exceptional and
includes publication in several highly reputable journals including Nature Medicine, Nature Cell
Biology, PNAS, Journal of Biological Chemistry, Cancer Research etc. (see appendix 3.0). A
summary of the accomplishments of each trainee is printed below:

Soo-Jeong Lim, Ph.D. — Postdoctoral Fellow

The sensitivity of breast cancer cells to all-trans retinoic acid (ATRA) has been known to
be correlated with the estradiol receptor or retinoic acid receptor (RAR)o status. However, the
fact that many of EGFR or ErbB2-overexpressing breast cancer cell lines are ATRA-resistant
prompted us to investigate the role of EGFR and ErbB2 receptors in ATRA-resistant breast
cancer cell lines. We have studied the effect of overexpression of EGFR, ErbB2 or heregulin on
the ATRA-sensitivity of parental MCF-7 cells, which were originally sensitive to ATRA. We
further investigated the effect of ligands such as EGF and heregulin, which can activate EGFR or
ErbB2, on the sensitivity of breast cancer cells to ATRA. We found that ErbB2 receptor, rather
than EGFR, is involved in the acquisition of ATRA-resistance in breast cancer cells.
Combination treatment with Grb2 antisense oligodeoxynucleotides and Herceptin to block the
ErbB2 signaling resensitized ErbB2-activated cells to ATRA. The ATRA-resistance in ErbB2-
activated cells was correlated with reduced endogenous expression of RARo protein and further
correlated with ATRA-triggered dramatic decrease in RARo protein expression. These results
imply that ErbB2 receptors induce the ATRA-resistance mainly by modulating RARa protein
expression. We are currently investigating the molecular mechanism how ErbB2 receptors
modulate RAR« protein expression.

Keishi Makino, Ph.D. — Postdoctoral Fellow




We have identified that Taxol could induce p55Cdc mRNA expression through activation of the
p55Cdc promoter, which led to increase p55Cdc protein expression. In addition, Taxol activated
p55Cdc-associated kinase. And we have identified that overexpression of the p55Cdc gene
resulted in increased cell death in Hela cells in a dose-dependent manner. A dominant-negative
mutant of p34cdc2 blocked Taxol-induced p55cdc activation and inhibited p55Cdc-induced and
taxol-induced cell death.

Rui-An Wang - Postdoctoral Fellow

Activation of heregulin signaling in the estrogen receptor-positive breast cancer cells leads to the
suppression of estrogen receptor element (ERE)-driven transcription, the disruption of estradiol
responsiveness, the acquisition of the hormone-independent phenotype and thus, contributes in
breast cancer tumor progression to more invasive phenotypes. Steroid receptors have been shown
to control gene transcription in conjunction with histone acetylation modifying complexes. Here
we report the identification of a metastatic-associated protein 1 (MTA1), a component of histone
deacetylase and nucleosome remodeling complexes, as a gene product induced by heregulin-_1.
Stimulation of cells with heregulin-_1 was accompanied by a suppression of histone-4
acetylation, and an enhancement of deacetylase activity. In addition, MTA1 was discovered to be
a potent corepressor of ERE-transcription as it blocked the ability of estradiol to stimulate the
ER-transcription. Histone deacetylase inhibitor trichostatin A blocked the MTA1-mediated
repression of ERE transcription. In vivo, MTA1 associates with several components of the NuRD
complex, including histone deacetylases 1, 2 and 3, chromodomain proteins 3 and 4, and Sin3.
Furthermore, the MTA1 directly interacted with the histone deacetylase-2 in the region of xx — xx
amino acids, and also with the activation domain AF2 of the estrogen receptor-_. These results
identify ER-mediated transcription as a nuclear target of MTA1 and suggest that histone
deacetylase complexes associated with the MTA1 corepressor mediates estrogen receptor
transcriptional repression by heregulin-_1.

Binhua Zhou - Postdoctoral Fellow

Amplification/overexpression of the HER-2/neu gene was found in many different types of
human cancers. The Her-2/neu protein is a receptor tyrosine kinase, which mediates many signal
pathways to regulate cell-growth and cell death. In many of these cellular signal pathways, the
PI-3 kinase/Akt pathway is known to play a prominent role in preventing cells from apoptosis,
and attributes to the pathogenesis of cancer. Thus, understanding the signal pathways and
molecular actions mediated by Her2/neu and Akt, will not only increase our understanding of the
biology of cancer, but also shed light on new strategies for developing novel therapeutics for
fighting breast cancer.

Kristine Klos — Predoctoral Fellow

ErbB2 over-expression has been found to occur in approximately 30% of human breast
cancer cases. This occurrence is correlated with an increase in lymph node metastasis and a poor
prognosis for these patients. An early, important step in the process of metastasis is angiogenesis.
The most important marker for angiogenesis is VEGF — an endothelial cell mitogen. My
hypothesis focuses on the ability of erbB2 overexpresiion to enhance the erbB2 RTK signaling
capacity that activated downstream signals to induce angiogenic responses 9such as an increase in
VEGEF secretion). Which ultimately leads to enhanced metastatic potential.

Using a combination of methods including FACs and Western Blot, I isolated a mutant
cell line that overexpressed erbB2 at high levels. I injected 1 x 1076 selected parental and mutant
cell lines into the mammary fat Pad of 180 SCID mice for a spontaneous metastasis assay. The




tumors were grown to lcm before removal. The mice live for 42 days after primary tumor
removal, upon which they are killed and autopsied for metastases. The lungs are perfused with
India ink to aid in the counting if metastases.

I have preliminary data on VEGF levels of one set of erbB2 mutant — transfected cell
lines. This needs to be repeated with the second set. I have been using western blot, but I am
now beginning to use a VEGF assay kit from R&D Systems for a more precise and sensitive
method of determining VEGF levels. I have been saving conditioned media from my cell lines for
angiogenesis assays. This will be used for the endothelial cell growth rate and migration assays.

Christopher Neal — Predoctoral Fellow

14-3-3 proteins are intracellular, dimeric molecules that can bind to various
phosphoserine containing target proteins involved in regulation of cell growth, differentiation,
apoptosis, transformation, and checkpoint control pathways. Recently, we inadvertently found
that 14-3-3zeta is overexpressed in >70% of human breast cancers by western blot and
immunohistochemistry analyses, whereas none of the autologous normal breast tissues
overexpressed 14-3-3zeta. We also found that a dominant negative mutant of 14-3-3zeta, 14-3-
3AN, reduced transforming colony formation and regulated metastasis-related phenotypes.
Currently, there are no reports on 14-3-3 overexpression in breast cancers. Thus, our hypothesis
that overexpression of 14-3-3zeta may facilitate breast cancer progression/metastasis by
regulating specific transformation and metastasis-related properties will bring novel findings to
this unexplored area.

Yong Wen — Predoctoral Fellow.

We have successfully generated recombinant adenovirus vector expressing p202, Ad-p202. Ad-
p202 infection inhibits cell growth in breast cancer cells in vitro, compared with the Ad-luciferase
infection. We are going to test the therapeutic effect of p202 gene in an orthotopic breast cancer
animal model, using Ad-p202 as well as non-viral delivery system.

Zheming Yu - Predoctoral Fellow

Amplification/overexpression of the Her-2/neu gene is found in approximately 30% of
human breast cancers. Overexpression of the Her2/neu oncogene correlates with poor survival for
breast cancer patients and enhances metastatic potential and chemoresistance of human cancer
cells. Downregulation of Her2/neu suppresses the malignant phenotypes of cancer cells with
Her-2/neu overexpression, indicating that Her-2/neu oncogene is an ideal target for development
of novel therapeutic agents.

We performed several experiments to test the effect of PEA3 (a member of the Ets family
of transcription factors) on Her2/neu promoter activity. Our data indicated that PEA3 could down
regulate Her2/neu overexpression at the transcriptional level through competitively binding a
positive regulatory motif of the Her2/neu promoter, and could suppress the growth of cancer cells
with high but not basal levels of Her2/neu expression. By using an animal model we fond that
expression of PEA3 was concomitant with downregulation of Her-2/neu expression.

In conclusion, Pea3 can suppress her2/neu overexpression and inhibit Her-2/neu- mediated
tumorigenesis. The results in this study indicate that PEA3 may be important in developing gene
therapy for her2/neu overexpressing breast cancers.

Again, after careful review, the US Army/DOD Breast Cancer Training Program steering
committee was impressed with the excellent progress made each by training grant recipient in the




areas of laboratory research, development of ideas, and critical thinking. These predoctoral and
postdoctoral trainees have taken full advantage of the opportunities provided to them as a result
of the US Army/DOD Training Grant awarded to UT-MDACC. All eight of the fellows are
making significant strides in their research and agree that the US Army/DOD Breast Cancer
Training Program is providing them with a unique opportunity to develop the skills needed to be
competitive investigators in the field of breast cancer research. In addition, each US Army/DOD
Training Grant fellow’s progress will be monitored by the steering committee over the entire two-
year period for which the grants were awarded. At the end of the two year award period the
BCRP will host a second retreat at which time each fellow will orally present his or her research
accomplishments for a second time to the BCRP faculty members. It is expected that some
trainees will finish training by the end of their second year on the training grant (Fall 2001). In
this case, the steering committee will post a call for additional applications for the US
Army/DOD Training Grant and the selection process will be repeated to chose the most qualified
candidates. Additionally, the progress of US Army/DOD Training grant recipients continuing
studies at MDACC after two years on the grant will be reviewed by the steering committee and
decisions will be made regarding whether or not to continuing funding.

In sum, the US Army/DOD Breast Cancer Training Program at the University of Texas
MD Anderson Cancer Center has served as an unprecedented opportunity for bright young
scientists. Not only have these trainees benefited from the support and multidisciplinary activities
offered by the program, but also the program has served as a unique attraction for young
scientists from around the world to devote their energy to breast cancer research at MDACC.




Key Research Accomplishments
(see list of publications for details)

Discovery that Taxol could can induce p55Cdc mRNA.

Discovery that pS5Cdc gene overexpression can increase apoptosis.

Discovery that Metastasis-Associated Protein 1 represses estrogen receptor transcription via
recruiting histone deacetylase complexes.

Discovery that Her2/neu blocks TNF-alpha induced apoptosis via the Akt/NF-kB pathway.
Discovery that oncogenic signals from Her2/neu can regulate the stability of cyclin-
dependent kinase inhibitor, p27.

Analysis of VEGF levels in erbB2 overexpressing breast cancer cell lines.

Generation of a recombinant adenovirus vector that expresses the p202 gene.

Discovery that p202 contributes to tumor suppression and sensitization to TNF-alpha-induced
apoptosis.

Analysis of Beta-catenin as a novel prognostic marker in breast cancer, and its role in cyclin
D1 expression and cancer progression.

Discovery that Ets protein PEA3 suppresses Her2/neu overexpresiion and inhibits
tumorigenesis.

Discovery that Grb2 downregulation leads to growth inhibition and Akt inactivation in

heregulin-stimulated breast cancer cells.
Analysis of the correlation between decreased RAR alpha expression and induction of

resistance to all-trans retenoic acid by ErbB2 in breast cancer.
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Reportable Outcomes
Peer Reviewed Journals:

Lim, S.J., Lopez-Bernstein, G., Hung, M.-C., Lupu, R., and Tari, A.M. Grb2 Downregulation
Leads to Akt Inactivation in Heregulin-Stimulated Breast Cancer Cells. Oncogene. Submitted.

Lim, S.J., Lopez-Bernstein, G., Zapata, P., and Tari, A.M. Induction of Resistance to All Trans-
Retinoic Acid by ErbB2 in Breast Cancer: Correlation with Decreased RAR Alpha Expression.
In preparation

Lin S.-Y., Xia W., Wang J., Kwong K.-Y., Spohn B., Wen Y., and Hung M.-C.. B-catenin, a
Novel Prognositic Marker for Breast Cancer: its Roles in Cyclin D1 Expression and Cancer
Progression. Proc. Natl. Acad. Sci. U.S.A. 2000; 97: 4262-4266.

Makino, K., Yu, D. and Hung, M.-C., Transcriptional Upregulation and Activation of p55Cdc
via p34cdc2 in Taxol Induced Apoptosis. Submitted.

Mazmudar, A., Wang, R., Mishra, S., Adam, L., Yarmand, R., Mabdal, A., Vadlamudi, R. and
Kumar, R. Transcriptinal Repression of Estrogen Receptor by Metastasis-Associated Protein 1, a
Component of Histone Deacetylase and Nucleosome Remodeling Complexes. Nature Cell
Biology. In Press.

Wen Y., Yan D.-H., Spohn B., Deng J., Lin S.-Y., and Hung M.-C.. Tumor Suppression and
Sensitization to Tumor Necrosis Factor o - Induced Apoptosis by an Interferon-Inducible Protein,
p202, in Breast Cancer Cells. Cancer Res. 2000; 60: 42-46.

Xing, X., Wang, S.C., Xia, W., Zou, Y., Shao, R., Kwong, K.Y., Yu, Z., Zhang, S., Miller, S.,
Huang, L., & Hung, M.-C. The Ets Protein PEA3 Suppresses Her-2/neu Overexpression and
Inhibits Tumorigenesis. Nature Medicine. 6:189-194. 2000.

Yin, H., Zhou, B.P., Xia, W., Newman, L., Hung, M.-C., & Lee, M.-H. Oncogenic Signal of
Her-2/neu in Regulating the Stability of Cyclin-Dependent Kinase Inhibitor p27. J. Biol. Chem.
275, 24735-24739. 2000.

Zhou, B.P., Hu, M., Miller, S., Yu, Z., Xia, W., Lin, S., and Hung, M.-C. Her2/neu blocks
TNF-Induced Apoptosis via the Akt/NF-kB Pathway. J. Biol. Chem. 275, 8027-8031. 2000.

Zhou, B.P., Liao, Y., Spohn, B., Lee, M.-H., and Hung, M.-C. Cytoplasmic Localization of
p21CPVWAFL by Akt-Induced Phosphorylation in HER-2/neu- Overexpressing Cells. Nature Cell
Biology. In Revision.
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Meeting Abstracts:

Lim, S.J., Lopez-Bemstein, G., Lupu, R., and Tari, A M. Grb2 Downregulation Leads to Growth
Inhibition and Akt Inactivation in Heregulin-Stimulated Breast Cancer Cells. Proceedings 91°
American Association for Cancer Research. San Francisco, CA. April 1-5, 2000.

Makino, K. and Hung, M.C. Identification and Characterization of a Taxol Induced Gene. 91st
Annual Meeting of AACR. San Francisco, CA. April 1-5, 2000.

Wen Y., Yan D.-H., Spohn B., Deng J., Lin S.-Y., and Hung M.-C.. Tumor suppression and
sensitization to tumor necrosis factor o-induced apoptosis by an interferon-inducible protein,
p202, in breast cancer cells. AACR-NCI-EORRC International Conference: Molecular Targets
and Cancer Therapeutics. November 16-19, 1999, Washington DC.

Yu, Z., Xing, X., Wang, S., Xia, W., Zou, Y., Shao, R., Kwong, K., Zhang, S., Miller, S., Huang,
L., and Hung, M.-C. The Ets Protein PEA3 Suppresses Her-2/neu Overexpression and Inhibits
Tumorigenesis. DOD Breast Cancer Program Era of Hope Meeting. Atlanta, GA. 2000.

Patents:

U.S. Patent Application No. 09/590,652 entitled “p202 is a Tumor Suppressor”
by Yong Wen et al. Filing date: June 8, 2000.

12




Conclusions

In conclusion, the US Army/DOD Breast Cancer Research Training Program at the University of
Texas MD Anderson Cancer Center has had a successful first year. Each US Army/DOD
Training Grant recipient has benefited from the multi-disciplinary program as evidenced by
significant progress in their respective research projects and an outstanding publication record.
Additionally, each trainee has gained invaluable knowledge and critical thinking skills as a result
of departmental and inter-departmental seminars and group meetings. With continued support for
the US Army/DOD the Breast Cancer Research Training Program at UT-MDACC will continue
its success in training scientists in the field of breast cancer research.
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Breast Cancer Research Program
Retreat - 2000
August 5,2000 - 8:00 AM to 5:00 PM

Morning Session
Reception / Continental Breakfast

Opening Remarks

Inroduction for Planned PO1: “Novel Signal Pathway in Breast
Cancer”

Project 1: “Role of STK15 in Chromosomal Instability and
Chemotherapy Response of Human Breast Carcinoma
Cells”

Project 2: “Molecular Mechanism of HER-2/neu Overexpression
Mediated Taxol Resistance in Human Breast Cancer”

Project 3: “Mysophospliolipids in the Transformation, Proliferation,
Prognosis and Diagnosis of Breast Cancer”
)

COFFEE BREAK

Project 4: “The Role of p21 Activating Kinase 1 (PAK-1) in Breast
Cancer”

Project 5: “Signal Transduction of HER-2/neu in Breast Cancer
" Cells"

Discussion
LUNCH

Afternoon Session

Project 1: “BCL-2 in Breast Cancer”
Project 2: “Novel Anthracyclines Analogues Targeting Apoptosis”

Project 3: “Signal Transduction as a Target for Breast Cancer
Therapy”

Discussion

COFFEE BREAK

Presentation of DoD/Breast Cancer Research Program Trainees:
K. Klos; 8-J Lim; K. Makino; C. Neal; R-A Wang; -
Y. Wen; Z. Yu; P. Zhou (10 minutes per person)

Closing Remarks

Reception
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Four Seasons Hotel

1300 Lamar Street

Houston, Texas 77010
Main Phone Number: 713/650-1300

Gabriel N, Hortobagyi, M.D.

Mien-Chi¢ Hung, Ph.D.

Subrata Sen, P.I,

Dihua Yu, P.1.

Gordon Mills, P.I,

Rakesh Kumar, P.I,

Mien-Chie Hung, P.1.

Ana Tar, P.1,
Waldemar Priebe, P.1.

Gabriel Lopez, P.1.

Gabriel N. Hortobagyi, M.D,

8:00-8.50 AM
8:50-9:00 AM

9:00-9:10 AM

9:10-9:40 AM

9:40-10:10 AM
10:10-10:40 AM

10:40-11:00 AM

11:00-11:30 AM
11:30-12:00 PM

12:00-12:10 PM

12:10-1:20 PM

1:20-1:50 PM
1:50-2:20 PM

2:20-2:50 PM

2:50-3:00 PM
3:00-3:10 PM

3:10-4:50 PM

4:50-5:00 PM

5:00-6:00 PM
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Ali Azhdarinia, B.S.
Geoffrey A. Bartholomeusz, Ph.D.
Jiong Deng, Ph.D.
Kristine S. Klos, B.S.
Keng-Li Lan, M.D., Ph.D.
Yong Liao, M.D., Ph.D.
Soo-Jeong Lim, Ph.D.
Keishi Makino, M.D., Ph.D.
Stephanie Miller, B.S.
Rhonda J. Moore, Ph.D.
| Ulrich W. Mueller, Ph.D.
| Christopher L. Neal, Ph.D.
Chunfeng Qu, Ph.D.
Rui-An Wang, Ph.D.
Yong Wen, Ph.D.
Kazumi Yoshida, M.D., Ph.D.
Zhenming Yu, Ph.D.

Binhua P. Zhou, M.D., Ph.D.
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Abstract

Breast cancer is the most common type of cancer in women, with approximately 1 in 9
women developing the disease in her lifetime. Currently, the diagnosis of breast cancer is
made by pathologic evaluation of tissue obtained by fine-needle aspiration. Mammography
is usually performed; however, the detection rate is low among younger women due to
denser breast tissue. There is a need to develop agents for functional imaging information.

Angiogenesis, the proliferation of endothelial and smooth muscle cells to form new blood
vessels, is an essential component of the metastatic pathway. These vessels provide the
principal route by which tumor cells exit the primary tumor site and enter the circulation.
For many tumors, the vascular density can provide a prognostic indicator of metastatic
potential, with the highly vascular tumors having a higher incidence of metastasis than
poorly vascular tumors.

Endostatin, a carboxyl-terminal fragment of collagen XVIII, has been shown to regress
tumors in mice. Treatment of cow pulmonary artery endothelial cells by endostatin caused
apoptosis (determined by annexin V-fluorescein isothiocyanate staining, caspase 3, and
terminal deoxynucleotidyl transferase-mediated dUTP nick-end-labeling assay). Moreover,
addition of endostatin led to a marked reduction of the Bcl-2 and Bcl-XL anti-apoptotic
protein, whereas Bax protein levels were unaffected. These effects were not seen in several
non-endothelial cells. These findings provide important mechanistic insight into endostatin
action. Measuring angiogenesis (blood vessel density) and/or its main regulators such as
VEGF and bFGF, or the levels of apoptosis after treatment in solid tumors provides new
and sensitive markers for tumor progression, metastasis and prognosis.

Endostatin tagged with an isotope can increase our understanding of the functions of these
molecules in the regulation of physiological and pathological angiogenesis. This provides
an important therapeutic strategy for breast cancer treatment. The objective of this proposal
is to determine the biodistribution and imaging potential of radiolabeled endostatin. Our
hypothesis states that if the tumor uptake of radiolabeled endostatin is related to tumor
vascular density, then highly vascular tumors should have more uptake of radiolabeled
endostatin than that in poorly vascular tumors. Higher uptake of radiolabeled endostatin in
tumors could be a prognostic indicator of a higher incidence of tumor metastasis. The
specific aims are: (1). to radiosynthesize *'I- and *™"Tc-endostatin, (2). to evaluate the
biodistribution and imaging of radiolabeled endostatin in tumor bearing rodents. The
animal models have different vascular density in tumors, and (3). to quantitate tumor
uptake changes after antiangiogenic therapy. The long term goal is to apply the
radiolabeled endostatin for human use approval.
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Combined BOK Gene Therapy and Hyperthermia
in Breast Cancer

Abstract

It is estimated that one in eight women in this country will develop breast cancer in their
life span making breast cancer one of the major causes of death for women in the United
States. The resistance of breast cancer to the routinely used chemotherapeutic agents
combined with the toxic side effects resulting from this treatment makes the search for
novel alternate therapeutic approaches for the treatment breast cancer a necessity. Recent
studies on the pro-apoptotic Bcl-2 members have shown that a splice variant of the
murine BOK gene as well as amino terminal deletions of BAX, BID and BIM makes
them potent induces of apoptosis. Recently the human BOK gene was cloned in our lab.
We will generate a series of deletions of this human BOK gene and express these
constructs in breast cancer cells using the CMV promoter. Deletions functioning as
potent induces of apoptosis will be selected for further studies. We will next identify a
promoter whose activation is tumor specific. This is an important step to guarantee that
the expression of BOK is tumor specific and minimize its toxic effects on normal cells.
Hyperthemia induces apoptosis by regulating the expression of many genes as well as
inhibiting the activity of the antiapoptotic molecule NFxB. We will identify a gene in the
NF«B signal pathway whose expression is strongly induced by hyperthermia in breast
cancer cells and use the promoter of this gene to drive the expression of the mutant BOK
gene. We will then identify the optimal in-vitro conditions that can induce rapid apoptosis
specifically in BOK overexpressing breast cancer cells. Finally, we will confirm the
specific anti-tumor activity in a mouse orthotopic breast cancer model by delivery of the
tumor specific promoter / mutant BOK plasmid by the non-viral cationic liposome gene
delivery system. We will investigate whether the combination of gene therapy and
hyperthermia could achieve an enhanced therapeutic efficacy against breast cancer. In
summary, we hope that our approach of combining gene therapy with hyperthermia will
result in rapid induction of apoptosis rendering the mice tumor free. The success of the
preclinical experiments in this proposal would fulfill the purpose of directing the
laboratory research to clinical trials in breast cancer patients.
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The regulatory roles of NF-kB on cyclln D1 overexpression and tumor progression in
human breast/ovarian cancers
Postdoctor: Jiong Deng, Ph.D.; Supervisor: Mien-Chie Hung, Ph.D.

ABSTRACT

Amplification and overexpression of cyclin D1 is involved in tumor development of human
breast cancers. However, the mechanism of cyclin D1 overexpression is not completely clear. In
study of adenovirus E1A-mediated functions, we found that cyclin D1 gene expression was greatly
suppressed in all E1A transfectants of different cancer cell lines, which correlates with E1A-
mediated tumor suppression in vivo. Importantly, this activity is likely to go through E1A-mediated
down regulation of NF-kB. We found, by both transient and stable transfection assays, that E1A
suppressesed cyclin D1 and NF-kB, and that NF-kB could stimulate cyclin D1 expression. The
observation is important since it not only reveals the mechanism of E1A-mediated tumor
suppression, but also the mechanism of cyclin D1 overexpression. To further investigate the clinic
significance of this observation, we will examine the status of p65 (RelA) and cyclin D1 of a large
number human breast tumor tissues by in situ immunohistostaining assay that has been shown to be
technically feasible. Finally, because constitutive NF-kB activation is involved in oncogenesis of
breast/ovarian cancers, targeting of NF-kB may therefore become a novel strategy for cancer
therapy. To investigate the potential application value of this strategy, we examined the biological
effect of NF-kB inhibitor on cancer cells both in vitro and in vivo. Treatment of SKOV3 and MCF7
cells with NF-kB inhibitor, sodium salicytate, resulted in suppressed cyclin D1 in vitro, which
correlates with a suppressed tumorigenicity in vivo by an ex vivo study. This result suggests that
targeting NF-kB may be an effective strategy for cancer therapy. Taken together, we propose to
three specific aims in this study: i) to study the mechanism of E1A-mediated suppression of
oncogenesis; ii) to study the mechanism of NF-kB-mediated cycln D1 upregulation and to
investigate the clinic significance; and iii) to study the potential application of targeting NF-kB as
an effective strategy for cancer therapy.
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ABSTRACT

The erbB2 (or HER2, neu) gene-encoded receptor tyrosine kinase (RTK) belongs to the EGF
receptor family. ErbB2 overexpression was previously shown to correlate with poor prognosis and the
number of lymph node metastases in breast cancer patients. Previously, our laboratory found that stable
transfection of the human erbB2 gene into the low erbB2-expressing MDA-MB-435 human breast cancer
cells (named 435.eB transfectants) enhanced the intrinsic metastatic potential of these cells. Contrary to

the well established notion that erbB2 enhances metastasis of breast cancer cells, little is known about its

underlying molecular mechanisms. Since erbB2 overexpression has been found in ~ 30% of breast tumors,
it is very important to examine the molecular mechanisms underlying erbB2-mediated metastasis.

Our laboratory has found that erbB2 overexpression in 435.eB transfectants led to increased cell
invasion, matrix metalloprotease (MMP)-2/MMP-9 activities, vascular endothelial growth factor (VEGF)
secretion, and apoptosis resistance. We hypothesize that erbB2 overexpression can enhance the RTK
signaling capacity that elicits these effects, which all can contribute to enhanced metastatic potential.
Recent studies indicate that angiogenic responses are very important in promoting cancer metastasis. This
fellowship application focuses on experimental approaches to elucidate the requirement of erbB2 receptor
signaling leading to the angiogenic effect of erbB2. Using various mutants of the erbB2 receptor, I will
determine the structural requirements of the tyrosine kinase domain and tyrosine autophosphorylation sites
in the erbB2 receptor for mediating signals leading to cell invasion, MMP-9 activity, VEGF secretion,
angiogenesis (MMP-9 and VEGF are known to facilitate angiogenesis), and ultimately, metastasis in an
animal model (mammary fat pad injection of various erbB2 mutant transfected MDA-MB-4335 cells) of
breast cancer metastasis. I will also investigate the involvement of erbB2 downstream signaling in the
angiogenic effects of erbB2 by biochemical and genetic manipulations of the signaling molecules in breast
cancer cells.

The completion of the experiments outlined in this application will provide the first detailed
analysis of the relationship between erbB2 signal transduction and angiogenic effects in human breast
cancer cells, and ultimately will identify critical points in the signaling pathways for future intervention of

erbB2-mediated metastasis.
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Professional Experience:

1990-1992 Intern Doctor, Taipei and Taichung Veterans General Hospital, Taipei and Taichung,
Taiwan

1992-1994 Resident Doctor, Department of Internal Medicine, Chu-Tong Veterans Hospital, Hsin-
Chu, Taiwan

1994-1999 Graduate Student Research Assistant, Department of Pharmacology, University of
Michigan, Ann Arbor, MI; Mentor: Dr. Richard Neubig

1999-present  Postdoctoral Fellow, Department of Cancer Biology, Section of Molecular Cell Biology,
The University of Texas M. D. Anderson Cancer Center, Houston, TX

Membership and Honor

1998 American Society of Pharmacology and Experimental Therapeutics Travel Award
1998-present  American Society of Pharmacology and Experimental Therapetuics

Publications:

1. Lan, K-L., Remmers, A.E., and Neubig, R.R. Roel of Gao tryptophan in GTP hydrolysis, GDP
release and fluorescence signals. Biochem. 37(3):837-843, 1998..

2. Lan, K-L., Sarvazyan, N.A., Taussig, R., Mackenzie, R.G., Dohlman, H., and Neubig, RR. A
point mutation of Goto and Gad blocks interaction with RGS proteins. J. Biol. Chem. 273:12794-

12797, 1998.




Keng-Li Lan

Neubig, R.R., Lan, K-L., Chung, D.A., and Wade, S.M. Inverse agonist activity at the 0i5-
Adrenergic receptor. Molec. Pharmacol. in press, 1999

Wade, S.M., Lim, W.K., Lan, K-L., Nanamori, M., and Neubig, R.R. Gi activator region of 0,5~
Adrenergic receptor. J. Biol. Chem. submitted, 1999.

Lan, K-L., Nanamori, M., and Neubig, R.R. Spectroscopic and biochemical studies of RGS
mechanism and specificity. Biochemistry, submitted, 1999

Neubig, R.R., and Lan, K-L. Magnesium dependent Go activation. In preparation, 1999.




ABSTRACT

Breast cancer accounts for about 180,000 new cancer cases a year and is one the
major causes of death for women in the United States. The multi-steps mechanisms
leading to mammary carcinogenesis is not yet fully understood, however, studies support
the critical roles of estrogen and concogenes, such as Her-2/neu encoding a tyrosine
kinase receptor, in the promotion and development of breast cancer. Tyrosine kinase has
been implicated in the estrogen pathway. To study the involvement of tyrosine kinase
pathway in estrogen receptor signaling, emodin, a tyrosine kinase inhibitor, was used to
treat an estrogen receptor-positive breast cancer cell line, MCF-7. Our data showed that
emodin inhibited estrogen-induced mitogenic activity and Rb phosphorylation which
were accompanied by depletion of the estrogen receptor. Two other tyrosine kinase
inhibitors, RG13022 and genistein, could also deplete the receptor. The decrease in
receptor protein was due to enhanced degradation. To examine the mechanism involved,
inhibitors of the lysosomal, calpains, and proteasome proteolytic pathways were used.
Only proteasome inhibitors blocked emodin-induced depletion of the estrogen receptor
indicating the involvement of proteasome pathway.

It has been known that tyrosine residue at 537 of estrogen receptor can be
phosphorylated and is important for receptor dimerization and DNA binding. Our studies
raised an interesting question that whether tyrosine phosphorylation (such as tyr 537)
would be important in regulating the stability of the receptor. Hsp90 is known to play a
role in protein degradation. It is also known that hsp90 can form complex with the
estrogen receptor, therefore, we will also examine whether emodin could affect this
complex formation.

Taken together, our results demonstrated that tyrosine kinase(s) may be involved in
the regulation of estrogen receptor and emodin can deplete estrogen receptor through the
proteasome pathway, thereby blocking estrogen-induced biological function. Based on
our preliminary results, I proposed the following three specific aims to help to understand
the cross-talk between receptor tyrosine kinase and estrogen receptor pathways and to
develop a potential chemopreventive agent targeting both estrogen and receptor tyrosine

kinase pathways. Aim 1: To determine the biochemical and functional properties of

tyrosine mutant estrogen receptor. Aim 2: To examine the mechanism of estrogen
degradation mediated by tyrosine kinase inhibitor and to define the role of hsp90 in

estrogen receptor degradation in the presence of tyrosine kinase inhibitors. Aim 3: To test
the potential to use emodin as a chemopreventive agent in transgenic mice model

(MMTV-neu).
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North Sichuan Medical College, Sichuan, P.R. China M.D. 1981-1989 Medicine
Xinjiang Medical College, Xinjiang, P.R. China . -
Shanghai Medical University, Shanghai, P.R. China M.Sc. 1989-1992 Medicine
Ph.D. 1992-1995 Oncology
The University of Texas M. D. Anderson Cancer Center, Postdoctoral 1997-pres Molecular Cell
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Professional Experience:

1981-1984 Undergraduate, Department of Medicine, North Sichuan Medical College, Sichuan, P.R. China
1984-1989 Resident, Department of Surgery, Zhongjiang County Hospital, Sichuan, P.R. China

1989-1992  M.Sc. in Medicine, Department of Surgery, 1** Affiliated Teaching Hospital, Xinjiang Medical College,

Xinjiang, P.R. China

1992-1995 Ph.D. in Oncology, Liver Cancer Institute, Shanghai Medical University, Shanghai, P.R. China
1995-1996 Researcher, Liver Cancer Institute, , Shanghai Medical University, Shanghai, P.R. China
1997-present  Postdoctoral Fellow, Section of Molecular Cell Biology, Department of Cancer Biology, The

University of Texas M. D. Anderson Cancer Center, Houston, Texas

Honors and Awards:

1993
1994

1995
1995

1995

1996
1996
1996

Winner of “Guang Hua Scholarship” due to excellent credits

Excellent Graduate Student recognized by the Graduate School, Shanghai Medical
University

Seed Grant for Gene Therapy, Shanghai Medical University

Excellent Paper certified by the Shanghai Anti-Cancer Society during the Third Meeting of
the Shanghai Anti- Cancer Society, Shanghai, 12/1/95
2" Price in Science & Technology Progress Awards of the Ministry of Health P.R. China, and
1* Prize in Science & Technology Progress of Xinjiang Autonomous Government, Xinjiang, P
R. China
2™ Prize in Achievements in Liver Cancer Research awarded by the Funds of Zhao-You Tang
& Reconstruction Bank, Shanghai, P.R. China

1% Prize in Science & Technology Progress Awards of Shanghai, Shanghai Municipality,
Shanghai, P.R. China

Grand Prize in “8.5” National Key Project Achievement of Science & Technology awarded by
the National Committee of Science & Technology, P.R. China

1992-1997 Seed Grant for Gene Therapy, Shanghai Medical University.




Functional Domains of Adenovirus Type 5 E1A Critical for
E1A Tumor Suppression and Sensitization to Taxol Induced
Apoptosis in Breast Cancer Cells

Abstract

The adenoviral E1A protein was originally recognized as one of the oncoproteins, which can
cooperate with oncogenic ras or c-myc to transform rodent primary cells. However, so far there is
little or no evidence to suggest that E1A can transform human cells. In fact, recent publications
from our group and several others’ suggest that E1A has strong tumor suppressor activity in
human breast cancer, ovarian cancer, melanoma and fibrosarcoma cell lines. In addition, it was
reported that overexpression of E1A protein in human fibroblast cells induced p53-dependent as
well as p53-independent apoptosis. We have also found that introducing E1A protein into human
breast or ovarian cancer cells could dramatically sensitize y-radiation, TNF-a¢ and Taxol
cytotoxicity, although the mechanism underlying this effect is unclear. Recently, a phase I E1A
gene therapy protocol for human breast and ovarian cancers has been completed in M.D.
Anderson Cancer Center and a phase II study is underway. Therefore, understanding the
molecular mechanisms of adenoviral E1A pro-apoptotic function and anti-tumor activity is
very important for future clinical trial. To achieve this goal, a requisite first step is to
systematically analysis of how might different functional domains of adenoviral E1A affect
cellular functions in human cancer cells, both in cell culture in vitro and in animal models in vivo.
We established a serial of E1A functional domain deletion mutation stable cell lines in human
breast cancer MDA-MB-231 cells. Our preliminary results from in vitro cell culture study on the
different E1A functional domain deletion mutation stable cells indicate that either CR1 domain
(p300 binding site and weak pRB binding site) or CR2 domain (pRB binding site) is required for
adenoviral E1A tumor suppressive activity, while N-terminal domain (p300 binding site) is
dispensable. In addition, we found that CR2 domain is also required for E1A sensitization to
Taxol induced apoptosis, while N-terminal or CR1 domain is dispensable. Based on our
preliminary results, we hypotheses that adenoviral E1A CR1 and CR2 domains may have
differential functions in E1A pro-apoptotic activity and anti-tumor effect. To test our hypotheses,
three specific aims are proposed: a) Specific Aim 1 will extend our study to further confirm
whether CR1 domain is also critical for adenoviral E1A tumor suppressive activity in nude
mice in vivo. b) If it is true, in Specific Aim 2, we will analysis the molecular genetic basis
for E1A tumor suppression, one of the direct approaches is to test whether CR1 domain of
E1A through binding with p300 and pRB could directly or indirectly recruit HDAC-1
(histone deacetylase) and repress VEGF transcription. c¢) In Specific Aim 3, we will
investigate whether E1A pro-apoptotic function is through CR2 domain to disrupt pRB-
E2F-1 complex and release of free E2F-1. If it is the case, we will then test whether dominant
negative E2F-1 could block E1A pro-apoptotic effect.

The proposed study may not only improve our understanding of the mechanisms underlying E1A
pro-apoptotic effect and anti-tumor activity, but also help us to design alternative E1A constructs
for cancer gene therapy in the future.
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Seoul National University, Seoul, KOREA B.S. 1989 Pharmacy
Seoul National University, Seoul, KOREA M.S. 1991 Pharmaceutics
Seoul National University, Seoul, KOREA Ph.D. 1996 Pharmaceutics
Seoul National University, Seoul, KOREA Post-doc 1998 Drug Carriers
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Professional Experience

Sept. 96 — July 98 Postdoctoral fellow, Research Center for New Drug Development, Seoul National Univerisity,
Seoul, KOREA

Mar 96 — June 98 Part time lecturer, Graduate School of Pharmacy, Kangwon National Univerisity, Chunchun,
KOREA

Aug 98 — present Postdoctoral fellow, Section of Immunobiology and Drug Carriers, Department of

Bioimmunotherapy, U. T. M.D. Anderson Cancer Center, Houston, TX.

Publications

Chong-Kook Kim and Soo-Jeong Lim, Liposome immunoassay (LIA) with antigen-coupled liposome containing
alkaline phosphatase. J. Immunol. Methods, 159, 101-106, 1993.

Chong-Kook Kim, Yun Jeong Choi, Soo -Jeong Lim, Myung Gull Lee, Sun Hwa Lee and Sung Joo Hwang, Lymph
nodes targeting and pharmacokinetics of ®H-methotrexate-encapsulatd neutral large unilamellar vesicles and
immunoliposomes, Int. J. Pharm., 98, 9-18, 1993.

Chong-Kook Kim, Eun-Bin Im, Soo-Jeong Lim, Yu-Kyung Oh and Seok-Kyu Han ,Development of the glucose-
triggered pH-sensitive liposome for a potential insulin delivery. Int. J. Pharm., 101, 191-197, 1994.

Chong-Kook Kim, Sang-A Ryuu, Kyung-Mi Park, Soo-Jeong Lim and Sung-Joo Hwang, Preparation and
physicochemical characterization of phase inverted water/oil micromulsion contaning cyclosporin A. Int. J. Pharm.,
147, 131-134, 1997.

Soo-Jeong Lim and Chong-Kook Kim, Homogeneous liposome immunoassay for insulin using phospholipase C
from Clostridium perfringens. Anal. Biochem. , 247, 89-95, 1997.

Soo-Jeong Lim, Eun-Ok Lee, Chong-Kook Kim, Liposome-based assay for phospholipase C. Bull. Korean Chem.
Society, 18(7) 761-766, 1997.

Zhong-Gao Gao, Hee-Jong Shin, Kyung-Mi Park, Soo-Jeong Lim, Ki-Jun Hwang and Chong-Kook Kim,
Physicochemical characterization and evaluation of microemulsion system for oral delivery of cyclosporin A, Int. J.
Pharm., 161, 75-86, 1998.

Patents

Invention: Formulation of drug- containing multilamellar microsphere

Inventors: Kim CK, Choi JY, Kong JY, Park KM, Hong MS, Choi HK, Lim SJ and Kim KM
KOREA Patent number: 95-15799

Date of Patent: June 20, 1995




Invention: New formulation for intravenous injection of fluorobiprofen
Inventors: Kim CK, Park KM, Jang JH, Lee MK, Lim SJ and Choi HK.
KOREA Patent number: 97-2834
Date of Patent: January 30, 1997

Invention: Long-circulating thrombi lytic agent prepared by incorporating streptokinase into liposomes
Inventors: Kim CK, Kim IS, Park KM, Lim SJ, Hong MS, Choi HG and Kim BK

KOREA Patent number: 97-2835

Date of Patent: January 30, 1997




‘ ‘Abstract

All-trans retinoic acid (ATRA) can inhibit the proliferation of some breast cancer (BC) cells and breast
tumors. BC cells that are resistant to the growth-inhibitory effect of ATRA are generally estrogen receptor (ER)-
negative and having lower expression of RARa. mRNA and RARa protein. However, some BC cell lines are
sensitive to ATRA despite being ER-negative whereas others are resistant to ATRA in spite of having
significant levels of RARa proteins, suggesting that there are other mechanisms contributing to the regulation
of ATRA sensitivity in BC cells.

Since the erbB receptor tyrosine kinase (RTK) family is known to play a vital role in the growth and
progression of human BC, we speculated that they may also regulate the sensitivity of BC cells to ATRA.
Indeed using a series of MCF-7 cell lines (parental, transfected with heregulin or erbB2, adriamycin-resistant)
and T-47D cells in the presence or absence of erbB RTK-activating ligands, we were able to confirm that the
activation of erbB RTKs is correlated with the induction of ATRA resistance in BC cells. In this proposal, the
mechanisms by which the activation of erbB RTKs leads to resistance of BC cells to ATRA should be
elucidated.

One possibility is that activated erbB RTKs can modulate the expression/function of RARa in BC cells.
RARa is known to play a major role in mediating the growth inhibitory effects of ATRA in human BC cells. By
northern and western blot, we will investigate whether the decrease in the ATRA-sensitivity is correlated with
decreased RARo. mRNA or protein expression in transfected and adaptive cell lines, and also in parental cells in
which erbB RTKs were ligand-activated. Activated erbB RTKs in BC cells may induce ATRA resistance by
impairing RAR function, i.e. its ability to transactivate retinoic acid responsive element (RARE) in target genes.
Assessment of the RARE transactivation activity determined by transient transfection assay with RARE-
luciferase reporter plasmid among series of cell lines will allow us to investigate this possible mechanism.

Another possibility is that activated erbB RTKs may enhance ATRA degradation, thereby reducing the
availability of ATRA to RARa. This will be studied by comparing uptake and retention kinetics of ATRA.
Since cytochrome P-450 enzyme is known to play a major role in ATRA degradation, we will also investigate
whether ATRA-resistance is correlated with enhanced degradation of ATRA by cytochrome P-450 by
comparing the growth inhibition without or with combination treatment of liarozole, one of potent cytochrome
P-450 inhibitor.

Besides studying the mechanism, we will also examine whether blocking erbB RTK signaling can
resensitize BC cells to ATRA. Activated erbB RTKs can transmit the growth signal by using adapter proteins,
such as growth factor receptor-bound protein 2 (Grb2). We have shown that Grb2 protein downregulation by
liposomal Grb2 antisense oligodeoxynucleotides (L-Grb2) can block specific erbB RTK signalings including
mitogen-activated protein kinase (MAPK) or Akt pathway, leading to the growth inhibition of three different
types of BC cells (EGFR-, erbB2-, or HRG-overexpressing). In this study, we will investigate whether the erbB
RTK blockade by L-Grb2 can resensitize cells to ATRA. If so, we will then study how Grb2 protein down-
regulation can reverse these ATRA resistance mechanisms.

All of these studies will allow us to confirm our hypothesis that the activation of erbB RTKs can
stimulate downstream signal transduction pathways, thereby inducing ATRA resistance in BC cells.
Understanding the mechanisms by which activated erbB RTK induces ATRA-resistance in BC cells may help
us design more successful BC therapeutics by combining ATRA with agents that can block erbB RTKs
signaling.
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1990-1992 Resident, Department of Neurosurgery, Kumamoto University School of Medicine,

Japan

1998-present: Postdoctoral Fellow, Department of Cancer Biology, The University of Texas M. D.
Anderson Cancer Center, Houston, TX

Publications:

1. Makino, K., Murakami, M., Kitano, I., and Ushio, Y. Primary intracranial plasma cell
granuloma: a case report and review of the literature. Surg. Neurol. 43:374-378, 1995.

2. Makino, K., Kuwahara, H., Masuko, N., Nishiyama, Y., Morisaki, T., Sasaki, J., Nakao, M.,
Kuwano, A., Nakata, M., Ushio, Y., and Saya, H. Cloning and characterization of NE-dlg: a novel
human homolog of the Drosophila discs large (dlg) tumor suppressor protein interacts with the
APC protein. Oncogene 14:2425-2433, 1997.

3.  Masuko, N., Makino, K., Kuwahara, H., Fukunaga, K., Sudo, T., Araki, N., Yamamoto, H.,
Yamada, Y., Miyamoto, E., and Saya, H. Interaction of NE-dlg/SAP102, a neuronal and
endocrine tissue-specific MAGUK protein, with calmodulin and PSD-95/SAP90: a possible
regulatory role in molecular clustering at synaptic sites. J. Biol. Chem. 274:5782-5790. 1999.

4. Kuwahara, H., Araki, N., Makino, K., Honda, S., Kaibuchi, K., Fukunaga, K., Miyamoto, E.,
Ogawa, M., and Saya, H. A novel NE-dlg/SAP102-associated protein, p51-nedasin, related to the
amidohydrolase superfamily, interferes with the association between NE-dlg/SAP102 and NMDA
receptor. J. Biol. Chem. in press, 1999.

5.  Nishiyama, Y., Hirota, T., Morisaki, T., Hara, T., Marumoto, T., Iida, S., Makino, K.,
Yamamoto, H., Hiraoka, T., Kitamura, N., and Saya, H. A human homolog of Drosophila warts
tumor suppressor, h-warts, localized to mitotic apparatus and specifically phoshporylated during
mitosis. FEBS Lett. in press, 1999.

6. Makino, K. and Hung, M-C. Identification and Characterization of a Taxol induced gene; Taxol
activation of the cell cycle protein p55Cdc promoter. in preparation, 1999.




Abstract

Breast cancer is one of the major causes of morbidity and mortality in women in the
United States. Each year, more than 180,000 new cases of breast cancer are diagnosed
in this country, and 46,000 women will die due to this fmalignancy. Paclitaxel (Taxol)
is a potent and highly effective antineoplastic agent for the treatment of advanced,
drug-refractory, metastatic breast cancers. Taxol induces tubulin polymerization and
microtubule formation, blocks the cell cycle in mitosis, and induces apoptosis.
Furthermore, an another effect of Taxol is to alter gene expression. In murine
macrophages, Taxol can induce the expression of a series of lipopolysaccharide-
inducible cytokines, such as IL-1c, IL-1B, TNF-¢, and interferon-inducible protein 10.
In human monocytes, Taxol also induces cytokine synthesis. However, the molecular
pathway of Taxol-mediated gene expression and cytotoxicity remains to be elucidated.
Thus, identification and characterization of changes in the gene expression profile in
response to Taxol treatment does not only lead to a better understanding of these
mechanisms, but also aids in designing novel therapeutic approaches. In this
proposal, we plan to study the gene expression profile with Taxol treatment by using

the cDNA microarray technique.

L
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Professional Experience:
1996 — 1997  Undergraduate Research, Department of Molecular Biology, Indiana University, Indiana

1997-present  Graduate Research Assistant, Department of Cancer Biology, Section of Molecular Cell
Biology, The University of Texas M. D. Anderson Cancer Center, Houston, Texas

Honors: Spring 1995, Dean’s List; Fall 1996, Dean’s List; Spring 1997, Dean’s List

Publications:

1. Zhou, B.P., Hu, MC-T., Miller, S., Yu, Z., Xia, W., Lin, S-Y., and Hung, M-C. Her-2/neu blocks
TNF-induced apoptosis via the Akt/NF-xB pathway. Submitted to Science, 1999.




Abstract:

HER-2/neu oncogene is overexpressed in many cancers, including breast cancer.
It correlates with poor prognosis and chemoresistance. Therefore it is an important target
for therapy. It is known to activate many different signaling pathways, which léad to
growth and survival. However the mechanism of Immortalization in these cells is
unknown. One molecule known to be invelved in Immortalization is telomerase. This
enzyme is involved in maintenance of telomere, which naturally shorten through
replication. Shortening of telomeres léads to senescence, and telomerase is a way for the
cell to escape senescence, thus extending the life of the cell, and the number of
replications the cell goes through. I'propose that telomerase is the mechanism in which
HER-2/neu overexpressing cells are immortalized. I plan to determine that HER-2/neu
can activate the telomerase catalytic subunit(hTERT) promoter, increasing the amount of
mRNA transcribed to increase telomerase activity in breast cancer. I will determine the
mechanism in which this occurs by looking at the different pathways in which HER-
2/neu is known to be involved it. I will also determine the promoter region that is
responsible for this action. This will help elucidate the mechanism in which HER-2/neu
can lead to Immortalization of cells, which will help in treatment of HER-2/neu
overexpressing breast cancer.
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7326 Staffordshire # 4
Houston, TX 77030
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1998-

1996-1998

1990-1997

1984-1988

EXPERIENCE:
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1998-

Biographical Sketch

Rhonda J. Moore

Work Address:

Department of Epidemiology, Box 189
MD Anderson Cancer Center

1515 Holcombe Blvd.

Houston, TX 77030

(713) 792-4650

Email: rimoore@leland.stanford.edu;
rhmoore@notes.mdacc.tme.edu

THE UNIVERSITY OF TEXAS M. D. ANDERSON CANCER CENTER,

Houston, TX

e  Post-Doctoral Fellow in Epidemiology

e  Research on the cultural experience of pain in early and late stage
survivors of upper areodigestive tract cancers and ovarian cancer

e  Issues include racial, ethnic and gender differences in health, social
support, suffering, pain and culture.

STANFORD UNIVERSITY, Stanford, CA.

e Fellow in Psychiatry
e  Research on cultural differences in breast cancer
e  Issues include spirituality, culture, race, social support, gender and health.

STANFORD UNIVERSITY, Stanford, CA.

e  Ph.D. in Cultural Anthropology (Conferral date: 1/97)

e  MA degree in Cultural Anthropology (6/91)

e  Courses taken include pain and emotion, race, social support, health,
organizational cultures, gender and sexuality.

NORTHWESTERN UNIVERSITY, Evanston, I1l.

e  BS Program in Performance Studies (6/88)

e  Courses include performance studies, interpersonal communications,
drama, and comparative literature.
Minors in Art (lithography and silk-screen) Comparative Literatures
(African and Japanese Literatures) and Existential Philosophy.

UNIVERSITY OF TEXAS M. D. ANDERSON CANCER CENTER
POST-DOCTORAL RESEARCH, EPIDEMIOLOGY DEPT.

e  Conceived pilot study describing the experiences of pain and suffering in
African-American and White early and late stage head and neck and lung
cancer survivors

e  Developed pilot study on Risk and Quality of Life in African-American
and WhiteOvarian Cancer Survivors

.o Implemented qualitative research design

e  Collected in-depth interviews

e  Negotiated use of clinic visits.




1996-1998

1990-1997

TEACHING EXPERIENCE:
1988 - present

CONSULTING EXPERIENCE:
1992-

e  Field research on cultural differences on health outcomes in African-
American and White American lung, head and neck, and ovarian
survivors with primary and metastatic cancers.

STANFORD UNIVERSITY

POST-DOCTORAL RESEARCH, PSYCHIATRY DEPT.

e  Conceived independent research project on the relationships between

spirituality, social support, gender and cancer progression in African -
American Women

Implemented qualitative research design

Collected in-depth interviews

Negotiated use of field sites and field visits

Field research on cultural differences amongst African-American and

White women with primary and metastatic breast cancer.

STANFORD UNIVERSITY

DOCTORAL RESEARCH, ANTHROPOLOGY DEPT.

e  Dissertation: Bonding With Pain: An Ethnographic Study of Identity, and
the Cultural Construction of Belonging in the United States Marine Corps
Through negotiations designed independent research project

Reviewed literature on emotion, identity, social support and ritual
Implemented research design

Collected interviews from enlisted personnel and officers, completed
focus groups and analyzed data

Negotiated use of field sites and field visits

Field Research on the USMC.
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MA PROGRAM, ANTHROPOLOGY DEPT. (STANFORD)

e  Master’s thesis: Nationalism and the Public Sphere in the Proslavery
Writings of George Fitzhugh (1850-1860) [completed 6/91]

e  Successfully analyzed historical data

e  Gained significant writing and research experience.

DANFORTH FELLOWSHIP FOR SUMMER RESEARCH
(STANFORD) (summer 1991 and 1992)

e  Predoctoral research on the US Army (summer 1991)

e  Prepared research paper on National Service (summer 1992)
e Developed efficient research methods and research agendas
o  Sharpened interviewing skills.

LECTURER

Stanford University, Anthropology Department (6/97-8/97)

e  The Body, Health and Illness: Perspectives in Medical Anthropology
San Francisco State University, Anthropology Department (1/97-5/97)
e Contemporary Perspectives on American Racism

TEACHING ASSISTANT, Stanford University
(1/91-4/92)

e Introduction to Afro-American Studies

e  Medical Anthropology.

LECTURER (GUEST)
e Introduction to Afro-American Studies at Stanford (5/95)
e Introduction to Cultural Anthropology at SF State (11/96).

RAND CORPORATION, SUMMER INTERN PROGRAM
SANTA MONICA, CA (summer 1994)




FELLOWSHIPS:
1988-present

PRESENTATIONS:
1996-

e  Summer Consultant to project for RAND/ Office of the Secretary of
Defense. Paper and Presentation entitled: Keep on Keepin® On: the
Cultural Effects of Exclusion from Social Network: Implications for
Women and Minority Officers in the US Military

e  Conducted research and informal interviews
Analyzed and synthesized relevant materials

e  Presented findings to social scientists and peers.

STANFORD ATHLETIC DEPARTMENT, STANFORD UNIVERSITY
(5/94-6/94)

e  Helped facilitate focus groups and interviews
e Observed interview process
e  Served as a notetaker.

STANFORD COMMUNITY PARTNERSHIP FOR ALCOHOL AND
OTHER DRUG ABUSE PREVENTION, COWELL STUDENT
HEALTH CENTER, STANFORD UNIVERSITY (4/94-5/94)

e  Taught interview methodology
e  Developed and suggested qualitative methodologies.

COUNCIL FOR UNDERGRADUATE EDUCATION, STANFORD
UNIVERSITY (4/94-5/94)

e Served as a notetaker
e  Observed interview process.

PROJECT ANALYST, CONFERENCE FOR COMMUNITIES ON
NATIONAL SERVICE, WASHINGTON, DC. (4/92-6/92)

e Analyzed, proofread and assessed proposals for government funding
e  Participated in debates
e  Recommended proposals for government funding.

POST-DOCTORAL FELLOWSHIPS

e  NCI Cancer Prevention and Education Post-Doctoral Fellowship,
Department of Epidemiology, MD Anderson Cancer Center (1/98-)

e NIH Minority Supplemental Grant, Psychiatry Department,
Stanford University Medical Center (9/96-1/98).

DISSERTATION FELLOWSHIPS

*  Mellon Dissertation write-up Grant (9/94-6/95)

e  Stanford University Fellowship (9/90-6/94)

e  Danforth Fellowship for Summer Research and Study
(Summer 1991 and Summer 1992).

e  Bonding with Pain: the culture of pain in the US Marine Corps.
Department of Psychiatry and Behavioral Sciences, Stanford Medical
Center. Stanford, CA. September 1996.

e  African-American Women, the Media and Disordered Eating: A critical
review. American Association for Anthropologists. San Francisco, CA,
November 1996. -




Abstracts accepted: 1999

Meetings Attended: 1999

SUBMISSIONS/ PUBLICATIONS:

Black Women and Breast Cancer: what we know and what we don’t.
Northern California Cancer Center. Union City, CA, August 1997

Black Women and Breast Cancer: What’s Social Support got to do with it?
American Association for Anthropologists. Washington, DC. November
1997.

Differential mortality in African-American Women and White women
with Breast Cancer in the US. International Union against Cancer (UICC)
Rio De Janeiro, Brazil. August 1998.

Paradoxes in the Cultural Narration of Pain in the Late Stages of Head and
Neck Cancer. Division of Surgery and Head and Neck Oncology, UT MD
Anderson Cancer Center, Houston, TX, September 1998.

Historicizing Cancer risk factors—Minorities and Cancer. PHNMA.
Houston, TX November 1998.

Narrating Breast Cancer, Narrating Race. American Association for
Cancer Education. Portland, Oregon, November 1998.

Cultural Encounters with Pain in White and African-American early stage
Head and Neck Cancer Patients in the US: Discourse of Survival.
American Anthropological Association, Philadelphia, PA, December
1998.

Narrating Pain and Culture in the Early Stages of head and neck cancer.
9" world Congress on Pain, Vienna, Austria, August 1999.

Narratives of time and the experience of social suffering in African-
American and White American advanced lung cancer survivors American
Anthropological Association. November 1999.

Culture and the Pain Experience in early stage Lung Cancer Survivors.
Pain in the Mediterranean Corner. HIT (Hellenic, Israeli, Turkish)
Congress on Pain. Heraklion, Greece. March 1999.

Narrating Culture and Pain in the Early Stages of Head and Neck Cancer.
International Association for the Study of Pain. Vienna, Austria. August
1999.

Narrating the cultural experience of time and social suffering in African-
American and White American advanced lung cancer survivors. American
Association of Anthropologists. Chicago, Iil. November 1999. (Chair of
panel: Narratives of Sickness).

9" World Congress on Pain. International Association for the Study of
Pain. Vienna, Austria. Aug 1999

Ovarian Cancer National Alliance meeting: silence no more. Washington,
DC, Sept 1999. '

American Association for Anthropologists. Chicago, Ill. November 1999.
The World Foundation for Pain relief and Research, Inc. Current Concept
in Acute, Chronic, and Cancer Pain Management. New York,
December1999,

eImagery and Hypnosis in the Treatment of Cancer Patients (With Dr.
David Spiegel, MD.) In Oncology, 11:8:1179-1190.

Black Women and Breast Cancer in the US. In Preventing and Controlling
Cancer (ed. D. Weiner et al). Denver, Co: Greenwood Press, 1999 (in
press).

The Uses of Guided Imagery for Pain Control by African-American and
White Women with Metastatic Breast Cancer

(With David Spiegel, MD) Submitted to Integrative Medicine, 10/99.
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CAWINDOWS\DESKTOP\CV--1999.doc

Suffering, the care of the self and a place in the text--- the ethical
implications of excluding African-American breast cancer survivors.
Submitted 09/99 to The Journal of the Medical Humanities.

Narrating Pain and Culture in the Early Stages of head and Neck Cancer.
(With Fadlo R. Khuri, MD). Submitted 10/99 to Qualitative Health
Research.

Conducting Ethnography in Applied Settings: from Cancer Prevention to Hi-Tech
Environments (with Jared Braiterman, Ph.D.) (forthcoming).
Transformation through Pain: an ethnographic study of gender and the
cultural construction of social suffering in the United States Marine Corps
(submitted to Stanford University Press for review).




Familial Breast Cancer:
A Study of Risk and Quality of Life in African-American and Jewish American
Breast and Ovarian Cancer Survivors.”

Abstract:

Risk Factors for ovarian cancer after breast cancer, and the effects of these diseases on
the subsequent quality of life of cancer survivors vary by race, ethnicity, gender, age, and
class, including access to adequate medical care. Nevertheless, there have been no studies
to date that have combined qualitative and quantitative methods to examine the effects of
being high-risk for breast and ovarian cancer on the quality of life of African-American
and Jewish American survivors of ovarian cancer after breast cancer. The purpose of this
two-part study is to first assess risk factors for ovarian cancer in a population of
premenopausal African-American and Jewish American women who have already had
breast cancer. The second part of this study is qualitative and descriptive and will
evaluate the impact of familial breast and ovarian cancer on the experience of pain,
suffering and quality of life of the women in this unique patient population.
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New Mexico State University, 1984-1988

RESEARCH
EXPERIENCE

Department of Biochemistry
Baylor College of Medicine, 1991-1998

My dissertation project focused on evaluating the regulation of the mitosis to
interphase transition using fission yeast as a model organism. Using a combination of
genetic, biochemical, and cell biological techniques, I characterized a novel essential
gene involved in coordinating cytokinesis with the proper progression of the cell cycle.
Furthermore, I also analyzed the role of a highly conserved nuclear small GTP-binding
protein in the mitosis to interphase transition. By mutational analysis I was able to
identify sites on the GTPase essential for binding of effector molecules. These findings
provided new means by which the molecular targets of this GTPase switch could be
identified.

Department of Biology

Texas A&M University, 1989-1991

| Both plants and photosynthetic bacteria contain genes that are either activated or
inactivated by changes in light intensity. I studied the light-mediated transcriptional
regulation of a gene family in cyanobacteria. Several regulatory factors were partially
purified from cells grown under high light conditions that specifically bound the
promoter region of a high-light inducible gene. By mobility shift and DNA footprinting
methods, I was able to identify the sequences bound by these factors.

Department of Microbiology
New Mexico State University, 1987-1988

Several species of fish contain light organs which are filled with a single species
of bacteria that produce light by bioluminescence. The nature of this symbiotic
relationship is of particular interest. I studied how the /ux operon which contains the
genes that encode the enzymes for producing light is regulated in Vibrio fisheri. To do
this, I performed a genetic screen for mutants that did not produce light and found that
light production is regulated by the level of cAMP in the cells. Thus it appears that the
fish can regulate the intensity of light produced in the light organs by altering the carbon
source provided to the bacteria.
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Ulrich W. Mueller, Ph.D.

Abstract

Components of the Wnt/Wingless signal transduction pathway were initially identified as
factors that play central roles in the development and differentiation of animal tissues. More
recently the role of these factors in the development of cancer has become a major focus of
research. Mutation of two central regulatory factors, APC and/or $-catenin, has been associated
with the onset of cancer in several tissues types including those in the colon, liver, skin, breast,
and kidney. In all cases, the molecular events preceding tumorigenesis are associated with the
activation of specific transcriptional targets of this oncogenic pathway.

The primary goal of this research project is to identify novel transcriptional targets of this
signal transduction pathway in a mammalian cell type. Mammalian kidney cell lines that stably
express a dominant active form of B-catenin were isolated and characterized. Using these lines, a
subtractive hybridization screen was performed to identify genes activated upon overexpression
of p-catenin. A number of positive clones were isolated, identified, and are currently under
further investigation. Preliminary analysis of these clones by Northern blotting and RT-PCR
revealed which genes show increased expression upon f-catenin stimulation. Further work to test
whether these clones are direct targets of the signaling pathway is currently in progress. One of
the clones has been identified to encode cytokeratin 19 (K19). Identification of K19 as a possible
B-catenin target is of particular relevance in breast cancer research. Historically, K19
overexpression has been found in breast cancer patients in whom the tumors had spread. Current
efforts are underway to determine whether B-catenin can regulate K19 expression in a human
breast cancer cell line.

Following characterization of target clones, the project will focus on isolating mouse and
human homologs. Human clones will be used to analyze the expression patterns of these clones
in primary cancer tissues. By identifying which clones are expressed at high levels in specific
types of cancer, we will be able to define new markers to be used by physicians in the early
diagnosis of possible cancers. Because activation of components of the Wnt signaling pathway is
one of the earliest events in tumor progression, these markers will provide the greatest
opportunity for physicians to prevent further progression of possible tumors. The mouse clones
will become useful in development of transgenic experiments to further analyze the molecular
events resulting from improper activation of the Wnt signaling pathway. The availability of
tissue specific transgenic systems will allow us to focus on specific organs. For example, further
analysis concerning the role of K19 in breast cancer can be explored using a mouse mammary
model system.
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Abstract

The 14-3-3 proteins are a family of ubiquitously expressed acidic proteins highly conserved through
evolution and there are nine 14-3-3 isoforms in humans. 14-3-3 can bind to various phospho-serine containing
target proteins involved in many important cellular processes. For example, 14-3-3 proteins are known to bind
to c-Raf-1, MEKK, KSR, Cdc25, Bad, FKHRL1, p53, Bcer, and the middle T antigen of the polyoma virus.
These target proteins are involved in regulation of cell growth, differentiation, apoptosis and transformation,
respectively. Thus, 14-3-3 can participate in these important cellular processes. The most well studied 14-3-3
isoform, 14-3-3 sigma, has been indicated as a negative regulator of the cell cycle. Paradoxically, the less
studied 14-3-3 zeta seems to function differently from 14-3-3 sigma. Recently, we inadvertently found that 14-
3-3 zeta is overexpressed in >60% of human breast cancers versus autologous normal breast tissues. We also
found that a dominant negative mutant of 14-3-3 zeta, 14-3-3C, impaired metastasis-related properties in HT-
1080 cells. Thus, we hypothesize that overexpression of 14-3-3 zeta may facilitate breast cancer metastasis by
regulating specific metastasis-related properties. This proposal will first determine whether 14-3-3 (14-3-3 will
be used to denote 14-3-3 zeta, unless specified for other isoforms) promotes breast cancer
tumorigenicity/metastasis. If so, we can develop reagents that block 14-3-3 functions. The specific aims of the

proposal are:

1.  To investigate the biological role of 14-3-3 in breast cancer cells in vitro. First, we will transfect into
MDA-MB-435 breast cancer cells HA-tagged full length 14-3-3 (FL), 14-3-3C mutant, 14-3-3 antisense (AS)
constructs, along with vector controls to establish stable transfectants. Then, we will examine these transfectants
for metastasis-related properties, and their growth in hard agar, which has previously been shown to correlate
well with in vivo metastatic potential.

2. To determine the tumorigenic and metastatic potential of 14-3-3 transfectants in vive. We will
compare the ability of the 14-3-3FL, 14-3-3C, 14-3-3AS transfectants to induce tumors and metastases in ICR-
SCID mice. Metastasis assays will be accomplished by injecting cells into the tail vein of the mice.
Tumorgenicity and spontaneous metastasis assays will be done by injecting cells to the mammary fat pad
(m.f.p.) of the mice.

To the best of our knowledge, there is no previous report on 14-3-3 overexpression in breast cancers.
Moreover, the consequence of 14-3-3 overexpression in human breast cancers, especially in breast
cancer metastasis, has never been investigated. 14-3-3 is overexpressed in >60% of breast tumors,
whereas none of the currently intensively studied genes in breast cancers, such as p53, erbB2, BRCAl
and BRCA2 etc., affects breast cancers at this high rate. Thus, it is imperative to investigate the
unexplored area of the role of 14-3-3 in breast cancer tumorigenicity/metastasis. The pursuance of this
proposal will bring original and important contributions to this unexplored area. It will bring timely
findings regarding the role of 14-3-3 in breast cancers and ways to block the function of overexpressed
14-3-3 in breast cancers
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Abstract

A Gene Vaccine for Metastatic Breast Cancer

HER2/neu expression in a breast cancer biopsy indicates poor prognosis. How HER2/neu, a
tyrosine kinase receptor accelerates the growth and metastasis of breast cancer cells is not yet
understood; this lack of knowledge reduces treatment options. A vaccine targeting HER2/neu
could have significant therapeutic and preventative application by controlling the growth and
spread of the highly aggressive HER2/neu" cells. Anti-tumor immunity has been developed
using gene vaccines, a new form of gene therapy, by immunizing with bacterial expression
plasmids encoding the DNA sequence for antigens such as HER2/neu. We have shown that
vaccination of mice with a novel plasmid expressing the DNA sequence for HER2/neu protected
mice challenged with a HER2/neu-expressing murine breast tumor cell line injected directly into
mammary tissue or intravenous injection, a model of tumor metastasis. The plasmid we used for
vaccination, called ELVIS, was created by Chiron Technologies (San Diego, CA) and is the first
step of a two-stage vaccination protocol that uses Virus Like Particles (VLP) as the second step.
Non-pathogenic VLP are similar to attenuated viruses that induce long-lasting immunity to
childhood diseases. We propose to test the strategy of primary vaccination with ELVIS-
HER2/neu followed by boosting vaccination with VLP containing the sequence for HER2/neu.
We expect this strategy to much more effective than our existing strategy of both priming and
boosting with only ELVIS-HER2/neu. The goals of this study are: 1) To establish the optimum
prime and boost strategy using ELVIS-HER2/neu and VLP-HER2/neu to generate humoral and
T cell immunity against mouse mammary tumor cells expressing HER2/neu and 2) To
demonstrate that the optimum vaccination protocol can protect mice from tumor expansion and
metastasis when delivered after the tumor has already been established, a condition more

representative of the clinical situation for women with metastatic breast cancer.
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Research and Profession Experience:

1984 — 87 Instructor, Taught Histology and Human Embryology, The Fourth Military Medical University, Xi'an, China

1994 — 96 Lecturer: Histology and Human Embryology, The Fourth Military Medical University, Xi'an, China

1996 — 97 Postdoctoral Fellow, Department of Histology and Cell Biology, Nagasaki University School of Medicine,
Japan

1997 - 98 Assistant Professor, Assistant Professor, Department of Histology and Embryology, The Fourth Military
Medical University, Xi'an, China

1998 — 99 Visiting Research, Department of Pathobiology, University of Missouri-Columbia, Columbia, MS

1999 - Postdoctoral Fellow, Cell Growth Reguiation Section, Clinical Investigation, Division of Medicine, The
University of Texas M. D. Anderson Cancer Center, Houston, TX

Awards and Honors:
1995 Advanced Teacher of the 4" Military Medical University, Xi'an, China
1996 Second Prize of the Chinese Army Medical System — Study on the somatostatin gene expression in gut-

pancreatic endocrine system.

Memberships:
Member, Chinese Anatomy Society
Member, Chinese Society of Cell Biology

Publications:
1. Wang RA, Su HC, Zhang, YQ, and Wang WC. Immunochistochemical localization of pancreastatin in human and

guinea pig gastroentero-pancreatic system (in English). Proc 1% China-Japan Histochem Cytochem Seminar, 209-
210, 1989.

2. Wang RA and Su HC. Immunohistochemical localization and distribution of pancreastatin in guinea pig, porcine and
human gastrointestinal tract. Acta Anatomica Sinica, 21(Suppl): 39-44, 1990.

3. Zhang YQ, Wang RA, and HC. A comparative study of pancreatic polypeptide (PP) immunoreactive cells in the body
of the pancreas of mammalia. Acta Zoologica Sinica, 37(2): 198-202, 1991.

4. Fu CG, SU HC, Wang RA, Zhang LF and Zhang CJ. Changes of 5-HT immunoreactive cells in the gastric antrum

and duodenum during simulated weightlessness in rats (in English). Acta Anatomica Sinica, 22(Suppl): 225-226,

1991.

Wang RA and Su HC. Pancreastatin (Review). Progress in Physiological Science (Beijing), 23(1): 68-70, 1992.

Su HC and Wang RA. Immunocytochemical localization of pancreastatin in guinea pig, pig and human pancreas.

Acta Anatomica Sinica, 23(1): 58-62, 1992. :
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. Wang RA, Cai WQ and Yao J. Application of in situ hybridization with digoxigenin-labeled cRNA probe for detection

of somatostatin mRNA in gastroentero-pancreatic system (in English). Chin J Histochem Cytochem, 2(Suppl): 158-
159, 1993.

Yao J and Wang RA. Application of Dig-labeled cRNA probe in situ hybridization for detecting the somatostatin gene
expression in brain. Chin J Histochem Cytochem, 3(1): 22-28, 1994.

Wang RA, Cai WQ and Su HC. Immunohistochemical localization and distribution of cholecystokinin octapeptide in
porcine, guinea pig and rat intestinal tract. Acta Zoologica Sinica, 41(2): 431-437, 1995.

Wang RA, Cai WQ and Zhang CG. Mutual relationships between the contents of the cholecystokinin octapeptide,
serotonin and chromogranin A in individual EC cells of the porcine duodenum (in Chinese). Chin Sci Bull, 39(23):
2184-2187, 1994.

Wang RA, Cai WQ and Zhang CG. Mutual relationships between the contents of the cholecystokinin octapeptide,
serotonin and chromogranin A in individual EC cells of the porcine duodenum (in English). Chin Sci Bull, 41(5): 417-
421, 1995.

Wang RA, Cai WQ and Su HC. A comparative study on the morphology and distribution of somatostatin-
immunoreactive cells in the human, guinea pig, rat, pig, dog and ox pancreas. Acta Anatomica Sinica, 26(2). 176-
179, 1995.

Wang RA, Cai WQ and Su HC. Changes of gastrin, serotonin, somatostatin and chromogranin A immunoreactive
cells in the gastric antrum of simulated weightless rat. Space Medicine and Medical Engineering (Beijing), 8(1): 49-
52, 1995.

Wang RA, Cai WQ and Su HC. The somatostatin gene expression in the stomach, duodenum and pancreas during
the postnatal development in the rat. Chin J Histochem Cytochem, 4(1): 4-8, 1995.

Wang RA and Zhang YQ. Genetic controls on the cell death (Review). Progress in Anatomical Sciences, 1(2): 142-
144, 1995.

Huang WQ, Sun L and Wang RA. Immunocytochemical identification of serotonin anti-idiotype antibodies and the
distribution of serotonin receptors. J Fourth Milit Med Univ, 16(3): 1995-198, 1995.

Zheng PJ, Huang WQ, Wang RA and Sun L. Immunocytochemical localization of serotonin and its receptors in the
colon cancer. Chin Sci Bull, 40(21): 2001-2003, 1995.

Wang RA, Nakane PK and Koji T. Autonomous cell death of mouse male germ cells during fetal and postnatal
period. Biology of Reproduction, 58(5): 1250-1256, 1998.
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Antagonists of steroid hormones are clinically important in the management of breast cancer. However, the
duration of response is limited due to the development of hormone-independent tumors. Growth of human breast
cells is closely regulated by steroid hormone as well as peptide hormone receptors. Deregulation of HER2/HRG
pathway into the estrogen receptor-positive breast cancer cells leads to alteration/disruption of estrogen receptor
(ER) signaling, endocrine resistance and thus, contribute in breast cancer tumor pro gression.

A group of transcription cofactors for nuclear hormone receptors, referred to as corepressors and
coactivators, has been shown to induce transcriptional silencing and hormone-induced activation, respectively, of
genes that contain positive hormone response elements. Ligand-dependent transcriptional activation involves the
recruitment of coactivators (CoAs), which possess or recruit histone acetyltransferases (HATs). However,
transcriptional  silencing by coreppressors involves the recruitment of histone deacetylases (HDACs). Since
HDACs-mediated deacetylation of nucleosomal histones is known to be associated with transcriptional
repression of some genes, it is being proposed that the deregulation of HDAC recruitment to promoters could serve
as a potential mechanism by which these enzymes contribute to tumorigenesis. A role of HDACs in tumor
progression was also suggested by findings, demonstrating the identity of NURD70 (a component of nucleosome
remodeling and histone deacetylase complex) to a candidate metastatic factor 1 (MTA1), a gene originally
identified by differential expression in rat mammary adenocarcinoma metastatic cells.

Since HRG promotes invasiveness of non-invasive MCEF-7 breast cancer cells and MTA1 was identified as
differentially expressed gene in metastasized breast cancer, we initially investigated the possibility whether HRG-
could regulate MTA1 expression. On-going studies from the mentor’s laboratory have demonstrated- 1) HRG
regulation of MTAI in a non-invasive breast cancer cells; 2) cloning and expression of MTAIl cDNAs; 3)
differential localization of a MTA1 variant; 4) lack of histone acetylation by HDAC inhibitor in HRG-treated cells;

and 5) repression of ERE-driven transcription by MTAL.

Since MTAI is known to be closely related with metastasis, we hypothesized that “HRG/HER?2 pathway
may regulate the expression and function of MTAI, and MTAI may be involved in the repression of ER
transcription and thus hormone-independence of breast cancer”. Studies are proposed to examine the modulation of
ER transcription by MTA1 (AIM 1), and regulation of endocrine resistance by MTA1 (AIM 2) in breast cancer

cells.
This postdoctoral fellowship will establish, for the first time, the role of histone acetylation modifying

components in the regulation of ER pathways and sensitivity of breast cancer cells to anti-estrogen therapy. It is
expected that our studies will provide a long-awaited opportunity to reverse the HER2- or HRG- associated
endocrine resistance by HDAC inhibitors, and open a new translation avenue of a therapeutic value. This
application is based on the original findings in the mentor’s laboratory (preliminary studies).
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Spring 1999  Current Topics in Oncogene Research (P)
Spring 1999  Seminar in Tumor Suppressor Genes (P)
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Yong Wen
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1996 Outstanding Graduate Student Award, Bejing Medical University, P.R.China.
1993 National Outstanding Student Award, P.R.China
1992 Outstanding Student Award, Beijing, P.R.China.
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Hung, M.-C., Yan, D.-H., Wen, Y., Spohn, B. Provisinal SN 60/139,039 "p202 is a
tumor suppressor” (UTMDACC:611PZ1). Filing date: June 10, 1999.

Publications:

Wen, Y., Yan, D.-H., Spohn, B.,Deng, J., Lin, S-Y., and Hung, M.-C. (1999) Tumor
suppression and sensitization to tumor necrosis factor o-induced apoptosis by an interferon
inducible protein, p202, in breast cancer cells. Cancer Res. (in press)

Yan, D.-H., Wen, Y., Spohn, B., Choubey, D., Gutterman, J. U., and Hung, M.-C. (1999) Reduced
growth rate and transformation phenotype of the prostate cancer cells by an interferon-inducible
protein, p202. Oncogene 18:807-811.

Yan, D.-H., Wen, Y.*, Lin, G,, Su, L.-K,, Xia, W., Wang, S.C., Zhang, S., Hortobagyi., G., and
Hung, M.-C.. (1999) A delayed chemical-induced tumorigenesis in BRCA, mutant mice.
(submitted) (* co-first author)

Lin, S.Y., Xia, W, Wang, J, Kwong, K-Y., Sphon, B., Wen, Y., Pestell, R., and Hung, M.C. (1999)
B-catenin, a novel prognostic marker for breast cancer: its roles in cyclin D1 expression and cancer
progression. Proc Natl Acad Sci U S A (submitted).

Lin, S.-Y., Matin, A., Xia, W., Wen, Y., and Hung, M.-C.. (1999) Nuclear localization of EGF
receptor and its potential new role as a transcription factor. Nature (submitted).

Wen, Y., and Liu, B. (1997) The expression of transforming growth factor o in the mouse embryos
and preimplantation uterus. J. Beijing Medical. University. 29:12-14.

Wen, Y., and Liu, B. (1997) Transforming growth factor o and its receptor in reproduction process.
(in Chinese) Foreign Medical Sciences. 16:27-30.

Wen, Y., and Liu, B. (1996) The role of platelet activating factor in reproduction. (in Chinese)
Progress of Anatomical Sciences. 2: 204-211.




Yong Wen

ABSTRACT
Title: p202 as a Potential Therapeutic Gene for Breast Cancer

p202, an interferon (IFN)-inducible protein, interacts with several important cell cycle, differentiation, and signal
transduction regulatory proteins. These protein-protein interactions result in mainly transcription repression of the
target genes leading to growth arrest or differentiation. Our previous studies have shown that p202 suppresses
both in vitro and in vivo cell growth and tumorigenicity of human breast cancer and prostate cancer cells. In
addition, we found that p202 can physically interact with NF-xB and inhibit TNF-o induced NF-xB activation.
The inactivation of NF-xB by p202 sensitizes breast cancer cells to TNF-a induced apoptosis. Based on the
previous observations, we propose to: (1) further investigate the anti-tumor activity of p202 on breast cancer and
develop a p202 gene therapy approach for breast cancer; (2) determine the effects of p202 on the sensitivity of
breast cancer cells to TNF-a, radiotherapy, and chemotherapy to develop appropriate combination therapies. Three
studies will be carried out to accomplish this objective.

1. To determine the effects of p202 on the sensitivity of breast cancer cells to anticancer agents. The
p202 stable transfectants and the parental cells will be exposed to therapeutic agents, such as ionizing irradiation
and chemotherapy drugs, especially those have been known to be able to induce nuclear NF-xB activity and result
in resistance. The cell growth and apoptosis will be examined to determine if p202 could induce certain
sensitization to radiotherapy or chemotherapy in breast cancer cells.

2. To test the anti-tumor activity of p202 in breast cancer cells using preclinical gene therapy strategies
in an orthotopic breast cancer animal model. Orthotopic breast cancer model will be generated by mammary
fat pad inoculation of human breast cancer cells in female nude mice. The non-viral delivery systems, such as
LPD1 (a cationic lipid) will be used for p202 gene transfer by intratumoral injection or systemic treatment through
intravenous injection. The tumor volume, metastasis, and angiogenesis will be examined to determine the
therapeutic efficacy.

3. To evaluate the therapeutic efficacy of p202 gene therapy in combination with other anti-cancer
agents in an orthotopic breast cancer animal model. The tumor-bearing mice (orthotopic breast cancer
model) will be treated with the combination of p202 gene therapy and TNF-o. Therapeutic efficacy will be
compared among the combination therapy and each single treatment. Once we identify any other anticancer agents
with enhanced efficacy in combination with p202 in vitro as described in Specific Aim 1., we will also test the
feasibility of the combination therapies in animals.

Success of this study will constitute a scientific basis for p202 mediated gene therapy for breast cancer
cells and will enable us to develop novel combination therapeutic approaches with enhanced efficacy
against breast cancer.
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April 1996-December 1996 Assistant Surgeon, Department of Surgery, The Jikei University School of Medicine, Tokyo Japan
January 1997-March 1997 Ships' Doctor, Institute for Sea Training, Ministry of Transport, Tokyo, Japan
April 1997-June 1998 Assistant Surgeon, Department of Surgery, The Jikei University School of Medicine, Tokyo Japan
July 1998-present Postdoctoral Research Fellow, The University of Texas, M.D. Anderson Cancer Center
Houston, Texas, U.S.A.
HONORS AND AWARDS:

Poster Presentation Award, University of Texas M.D. Anderson Cancer Center, 1999

PUBLICATIONS:

1. Yoshida K, Wanibuchi Y, Kanda T, Shimoyama Y, Furuta S. Valve replacement in infective endocarditis with mycotic
aneurysm. Japanese Journal of Thoracic Surgery, 38:146(2162)-149(2165), 1990.

2. Yoshida K, Nishi T, Miyamoto H, Obara T, Maruyama Y. Non-recurrent inferior laryngeal nerve in two patients with thyroid
tumor. Endocrine Surgery, 8:319-322, 1991.

3. Sugimto K, Fujii S, Sago H, Yoshida K, Takemasa T, Yamashita K. Role of marginal stress fibers formed in the rat vascular
endothelial cells. Tissue and Cell, 25:825-831, 1993

4. Yoshida K, Hataba Y, Suzuk1 T, Tanaka H, Sakurai K. Adaptation of vascular endothelial cell under different hemodynamic
conditions. Recent Development of Electron Microscopy, 141-143, 1993.

5. Sugimoto K, Yoshida K, Fujii S, Takemasa T, Sago H, Yamashita K. Heterogenous responsiveness of the in situ rat vascular
endothelial cells to mechanical stretching in vitro. European Journal of Biology, 68:70-77, 1995.

6. Yoshida K, Sigimoto K. Morphological and cytoskeletal changes in endothelial cells of vein grafts under arterial hemodynamic
conditions in vivo. Journal of Electron Microscopy, 45:428-435, 1996.

7. Yoshida K, Uchida K, Inoue Y, Nakano S, Yamashita A, Takeyama H, Yoshida K, Yamazaki Y, Nomura K. Four cases of breast
cancer associated with neurofibromatosis type 1. Japanese Journal of Breast Cancer, 13:615-620, 1998.
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Abstract

The Retinoblastoma (RB) gene is known to be a tumor suppressor gene that plays an important
role in regulating the activities of cells. These activities include inhibition of inappropriate cell
growth and inhibition of genes that inappropriately activate cell death. One of the best-described
functions of the RB protein product (pRb) is its regulation of the transcription factor E2F-1. E2F-
1 is responsible for turning on numerous genes within the cell that cause the cell to replicate. In
addition, when E2F-1 is produced in the cell at superphysiologic levels, it can lead to
inappropriate signals that cause death of the cell (cell suicide). Previous work from our
laboratory has demonstrated that giving breast cancer cells superphysiologic doses of E2F-1 can
cause the cancer cells to commit suicide. We investigated the effect of giving superphysiologic
doses of pRb (the normal regulator of E2F-1 within the cells) on breast cancer cell lines to
determine if we could inhibit growth of the cells by supplying this tumor suppressor gene to the
cells in excess amounts. We utilized recombinant adenovirus vectors in order to deliver the
tumor suppressor genes to the cancer cells. Adenovirus vectors are responsible for causing the
common cold virus. The vectors utilized in our study have been modified so that they can not
replicate in the cells but they can deliver the tumor suppressor genes at superphysiologic levels.
We constructed two vectors, one with the full-length (normal) RB gene (Rb-1) and one with a RB
gene that has been shortened and modified so that it remains active within the cell for a longer
period of time (Rb56m). After infection with the adenovirus vector containing the shortened and
modified RB gene (Rb56m), we observed a marked reduction in growth in almost all of the breast
cancer cell lines that we tested. We show here that this growth inhibition is a result of apoptotic
cell death (cell suicide). This cell suicide appears to be caused by an increase in levels of E2F-1
within the cell, triggered by the Rb56m. We also found activation of key cellular proteins that are
responsible for initiated the cell suicide pathway. These novel observations provide insight into
the mechanisms of Rb56m-mediated cell death in breast carcinoma cells. Further exploration of
these important cellular regulatory mechanisms will contribute to the development of alternative
treatment strategies for breast cancer patients who fail standard therapies. The potential outcome
of the proposed research is preclinical experimentation that can serve as the basis for a novel
gene therapy strategy using Rb56m as a therapeutic gene in the treatment of breast cancer
patients.
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1990-1994 B.S., Department of Biology, Nakai University, Tianjin, P. R. China.
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Publication:

1. Xing, S., Wang, S.C., Miller, S., Huang, L., Xia, W.Y., Yu, Z., Shao, R.P., Kwong, S. Zou, Y.,
Zhang, S., and Hung, M.C. The Ets protein PEA3 suppresses HER-2/Neu overexpression and
inhibits tumorigenesis. Nature, submitted, 1999.

2. Zhou, B.P., Hu, M., Miller, S., Yu, Z., Xia, W., Lin, S-Y., and Hung, M.C. HER-2/neu blocks
TNF-induced apoptosis via the Ak#/NF-xB pathway. Science, submitted, 1999.




ABSTRACT

Breast cancer is a major cause of death for women in the United States.
Overexpression of the HER-2/neu oncogene was reported to correlate with poor survival
for breast cancer patients, enhance metastatic potential of human breast cancer cells and
induce resistance to chemotherapeutic agents. Therefore, HER-2/neu oncogene is an
excellent target for development of novel anti-cancer agent for the HER-2/neu-
overexpressing breast cancers.

We have previously shown that PEA3, a transcriptional factor from ETS family,
can suppress HER-2/neu transforming phenotype in vitro and inhibit tumor growth in
vivo. Based on our data, we also proposed PEA3 represses the HER-2/neu promoter
activity through competitively binding to a positive regulatory motif of the promoter.
Consistent with this competition model, we found that DNA binding domain of PEA3
(PEA3DBD) along is sufficient to down-regulate HER-2/neu promoter activity and
suppress HER-2/neu mediated focus formation of mouse fibroblast NIH3T3.

Since a significant fraction of PEA3 target genes encode proteases which are
associated with metastatic propensity of tumor cells, one side-effect of using PEA3 as a
gene therapy agent is that the metastatic potential of cancer cells may possibly be
enhanced. Therefore, here we hope to explore the feasibility of development of
PEA3DBD as a novel gene therapy agent. Our hypothesis is that PEA3DBD may
function as a tumor suppressor for HER-2/neu-overexpressing breast cancer cells
and sensitize response of breast cancer cells to chemotherapeutic drugs through
PEA3DBD-mediated down-regulation of HER2/neu.

Our specific aims are:

1. Examination of transformation suppression activity of PEA3DBD in breast
cancer cell lines through generation of PEA3DBD stable transfectants.

2. Examination of preclinical therapeutic effects of PEA3DBD in an orthotopic
breast cancer model, using PEA3DBD DNA-liposome complex and adenovirus vector
C ing PEA3DBD.

3. Testing the potential synergistic effects of gene therapy using PEA3DBD and
chemotherapy for breast cancer with overexpression of HER-2/neu.

This proposal is designed to develop PEA3DBD as a potential gene therapy agent
for HER2/neu-overexpressing breast cancers and investigate the therapeutic effect of
combination of PEA3DBD and chemotherapy agent.
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Sep. 1996-Present

Jan. 1991-July, 1996

1987-Oct. 1990
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1997

1993-1996
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Membership:
Associate Member
Member
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Postdoctoral Fellow, Section of Molecular Cell Biology, Department of
Cancer Biology, The University of Texas M. D. Anderson Cancer Center
Graduate Research Assistant, Division of Medicinal Chemistry, College of
Pharmacy, The University of Texas at Austin

Research Medical fellow, The Hepatoma research Center, and Department
of Biochemistry, Guangzhou Medical College, Guangzhou, China
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Proposal Abstract

Amplification/overexpression of the HER-2/neu gene was found in many different types of human
cancers. The HER-2/neu protein is a receptor tyrosine kinase which mediates many signal pathways to
regulate cell-growth and cell-death. In many of these cellular signal pathways, the PI 3-kinase/Akt
pathway is known to play a prominent role in preventing cells from apoptosis, and attributes to the
pathogenesis of cancer. Akt was initially described as an oncogene and its overexpression was also
found to correlate with different cancers such as breast cancer, ovarian cancer and some pancreatic
cancer. In our recent studies, we found that overexpression of HER-2/neu can activate the Akt activity,
and the HER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>